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Abstract. 

The two parts of the Konkoly Blazhko Survey (KBS I and II) are introduced. The 
most important preliminary findings of the second part are presented in comparison to 
the results of the first part. Two interesting cases of very strong modulation from the 
KBS II are also shown. 



1. The Survey 

The Konkoly Blazhko Survey (KBS) I and II aim to collect accurate, extended, multi- 
colou r light curves of bright, nor thern, fundamental mode RR Lyrae stars of the Galactic 
field (Sodorl 120071 : lJurcs ik 2009) in order to determine the incidence rate of the modu- 
lation, to study the modulation properties in detail and to study temporal changes in the 
modulation properties. 

The first, already finished part of the survey, KBS I, was initiated in 2004. Al- 
together, 30 bright, short-period (P < 0.5 d) variables were observed with the 60-cm 
automatic telescope of the Konkoly Observatory on about 750 nights. A surprisingly 
high number of stars (14 out of 30; 47%) were found to show the Blaz hko effect. Th e 



most important findings of KBS I has already been summarized in lJurcsik et al.l (2009). 

In 2009, the second part of the survey, KBS II, was launched to obtain a sample of 
longer-period RRab stars. Our main goal was to check whether the frequent occurrence 
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of the modulation found in the KBS I sample is a general property of RRab stars, or the 
ratio is pulsation-period dependent. In addition to the multicolour observations made 
with the telescopes of the Konkoly Observatory, Hungarian-made Automated Telescope 
Network (HATN et) obser vations and light-curv e data fr om public data base s (AS AS - 
Poimanskill2002L NSVS - Wozniak et al.ll2004 WASP - butters et aDl2010h were also 
used to study the whole sample of known RRab stars matching the following criteria: 
declination above +10 deg, 2MASS K magnitude brighter than 13.0 mag, pulsation 
period in the 0.55-0.60 d range. The sample of KBS II consists of 124 objects. 

While the moderate sample size of KBS I allowed a deep study of those variables, 
the much larger KBS II sample was better suited for statistical analysis of the modula- 
tion properties. 



2. Light-Curve Classification 

The objects were classified into three groups based on the character of the light curves: 
(1) stable light curve, (2) modulated light curve or (3) insufficient information. 

First, traces of modulation were sought. If at least one dataset of an object showed 
definite variations in maximum brightness, or the Fourier spectrum contained modula- 
tion peaks around the pulsation harmonics, the object was classified as modulated. If 
no modulation was found, we investigated the data quality to decide wether the light 
curve can be classified as stable or the available information was insufficient either to 
detect or exclude modulation. 

About one-third (45) of the investigated objects showed modulation, while 60 ob- 
jects had stable light curve. The remaining 19 objects of the sample had insufficient 
observational data for establishing light-curve stability or modulation. 



3. Results and Comparison with KBS I 

The incidence rate of the modulation in the KBS II sample, disregarding the 19 un- 
certain objects, is 43%. The exact ratio depends on which objects have been judged 
as uncertain, though. The modulation rate found is only slightly below the value we 
have found among the short-period field RR Lyrae stars of the KBS I sample (47%). 
This difference can be explained wit h the lower pulsa tion and modulation amplitudes 
of the longer-period RR Lyrae stars (lJurcsik et al.ll2005 ). It should be emphasized that 



the found incidence rate is a lower limit only, since there could be further Blazhko 
stars with modulation amplitudes below the detection limit or the modulation can be 
temporal. 

In the KBS II sample, the phase relation between the amplitude and phase varia- 
tions of the maximum light is such that, in most cases, the light maximum travels around 
a counterclockwise loop during the modulation. In other words, the earliest-maximum 
phase precedes the lowest-amplitude phase. This direction is clockwise only in one 
case, counterclockwise at 20 objects and the loop is degenerated or uncertain at the 
rest of the Blazhko stars. Similarly, in the KBS I sample, only one object, UZ Vir has 
clock wise direction. This loop direction is related to the asymmetry of the modulation 
peaks (ISzeidl & Jurcsikll2009l) . 
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4. Two Very Similar and Strong Modulations 

Two of the Blazhko stars in the KBS II sample exhibited so strong modulation that the 
pulsation almost disappeared at the lowest-amplitude phase. The light curves of these 
two objects, ASAS 212034+1837.2 (HATNet data) and V397 Her (WASP data) are 
shown in the panels of Fig.[4l Similarly drasti c light-curve variations have already been 
detec ted in V442 Her ( Schmidt "&Le3l20 00). V445 Lyr (KIC 6186029; IBenko et al. 



2010) and V18 of M5 (Jurcsik et al. 2011). 



A significant difference is, however, that in V442 Her and V18 of M5, no Blazhko 
period was found, only long-term pulsation amplitude variations were detected. Con- 
trarily, in the two very strongly modulated objects of the KBS II sample, definite 
Blazhko periods could be determined (82 d and 52 d for ASAS 212034+1837.2 and 
V397 Her, respectively). 

It is stunning that these two objects, ASAS 212034+1837.2 and V397 Her, be- 
haved so similarly, even though they both have complex modulation properties. Both 
of these objects were observed in two seasons and the very strong modulation occurred 
only in one of the seasons. Both stars' modulation was modestly strong in their re- 
spective first observing seasons (see upper panels of the objects). Two years later, both 
exhibited almost the strongest possible modulation (bottom panels). These changes in 
the modulation could be the result of multiperiodic modulation, where the two modu- 
lations caused beating and at ce rtain phases they amplified each other similarly to the 
modulation of CZ Lac in 2004 dSodor et alj|201ll) . Note that, according to Fig. 2 of 
IBenko et all (2010), this might be the case in V445 Lyr, too. 

Such a strong modulation can hardly be explaine d by non-radi al modes superim- 
posed on the fundamental radial pulsation mode d Jurcsik et al.ll201 II) . 
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data from WASP 




Figure 1 . The Blazhko effect of two strongly modulated targets of KBS II in dif- 
ferent seasons. The highest- and lowest-amplitude Blazhko phases are marked with 
different shades/colours. The strength of the modulation changed in both cases sim- 
ilarly during the nearly two years elapsed between their two observing seasons. 
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